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DART Underground Business Case  

Executive Summary  

 

The DART Underground project will produce a step change in rail efficiency, accessibility and quality 
within the Greater Dublin Area (GDA). The project comprises a 7.5km tunnel linking the Northern line 
to the Heuston mainline with new underground stations at Docklands, Pearse, St Stephens Green, 
Christchurch and Heuston and a surface station at Inchicore.  

The operational and accessibility improvements enabled by the tunnel are maximised not just by 
through running between the Northern and Kildare lines but also between the Maynooth and South 
Eastern DART lines via the existing Loop Line Bridge. The tunnel enables a major improvement in 
accessibility across much of GDA by unlocking the potential of the existing rail infrastructure. 

 

 

Improved rail access and relief of capacity constraints to the centre of Dublin are crucial to the cityôs 
future growth and prosperity. DART Underground (DU) provides an efficient and environmentally 
sustainable alternative to road transport and the capacity to enable growth within an otherwise 
constrained city centre. 

DART Underground is consistent with local, national and regional plans and strategies. Transport 21 
describes it as a vital backbone of the future transport system, Platform for Change as the centre-
piece of the suburban rail strategy. 

 

 

 

 

 



 
 

 

 

Benefits  

The benefits fall into two broad categories: the transport benefits and the Wider Economic Benefits. 

Transport Benefits 

DART Underground will improve travel in Dublin by: 

Á Reducing the need to interchange by providing direct routes for many trips whilst at the same 
time providing new interchange opportunities, linking the disparate rail lines into a network; 

Á Providing additional capacity, thereby reducing crowding, improving journey quality and 
enabling new development, especially in the Central Business District (CBD); 

Á Enabling higher frequencies and improved reliability; and 
Á Switching trips from car to rail thereby speeding up remaining road traffic. 

 

The transport benefits are derived from NTA (National Transport Authority) modelling of the DART 
Underground scheme using their multi-modal transport model. The results are based on a cautious 
planning scenario which takes account of the impact of the current downturn and assumes a 
permanent fall in central Dublin employment. 

The transport benefits have thus been quantified by the NTA model and then valued in line with 
Department of Transport guidance. The guidance describes values of time for road, rail and bus users 
and values for accidents, vehicle operating costs and other relevant issues. The benefits are produced 
for three forecast years 2016, 2020 and 2030. Benefits continue post 2030 but no further growth has 
been assumed. 

Wider Economic Benefits 

The economic benefits from railways extend well beyond time savings to users. The approach to 
valuing Wider Economic Benefits (WEBs) is now established within UK transport appraisal guidance. 
WEBs are based on the links between density and productivity. Employers like to cluster together, and 
transport infrastructure can raise overall productivity by enabling increased densities (largely through 
relief of capacity constraints) and by improving accessibility between existing employment clusters. 

DART Underground not only provides additional capacity to central Dublin, it also links the central 
area together, especially the two major growth poles at Heuston and Docklands. Increasing the 
effectiveness of the CBD by improving accessibility within it is a key role for DART Underground. 

WEBs have been valued in accordance with UK guidance, given that there is no Irish guidance as yet. 
The analysis suggests that DART Underground would increase GDP by [text deleted] (as a Present 
Value) of which [text deleted] would be compatible with the transport user benefits and could in 
theory be added to them in an economic appraisal.  

Comparing costs and benefits  

On a traditional transport appraisal, the scheme has a Net Present Value (NPV) of [text deleted] with 
a Benefit/Cost Ratio (BCR) of 2.4 ï this indicates a high value for money. If we include WEBs then the 
case looks even better, with the NPV increasing to [text deleted] and the BCR becoming 4.0. 

Financial issues  

This is an economic assessment and has not considered funding of the scheme. The analysis 
suggests however that DART Underground, would be likely to break even in operating terms 
(comparing the additional annual operating and maintenance costs associated with DART 
Underground to the net increase in revenue). 

Conclusions  

The economic case for DART Underground is strong. The BCR is high, robust to a series of sensitivity 
tests and even to a combination of downside sensitivity tests. The Wider Economic Benefits of DART 
Underground are particularly high; this scheme is critical to the future economic growth of Dublin. 
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Summary  

Introduction  

The DART Underground project will produce a step change in rail efficiency, accessibility and quality 
within the Greater Dublin Area (GDA). The project comprises a 7.5km tunnel linking the Northern line 
to the Heuston mainline with new underground stations at Docklands, Pearse, St Stephens Green, 
Christchurch and Heuston and a surface station at Inchicore. It includes a range of other 
improvements including electrification of surrounding routes and expansion of rolling stock and 
stabling facilities. 

The operational and accessibility improvements enabled by the tunnel are maximised not just by 
through running between the Northern and Kildare lines but also between the Maynooth and SE DART 
lines via the existing Loop Line Bridge. The tunnel enables a major improvement in accessibility 
across much of GDA by unlocking the potential of the existing rail infrastructure. 

Improved rail access and relief of capacity constraints to the centre of Dublin are crucial to the cityôs 
future growth and prosperity. DART Underground (DU) provides an efficient and environmentally 
sustainable alternative to road transport and the capacity to enable growth within an otherwise 
constrained city centre. 

DART Underground is consistent with local, national and regional plans and strategies. Transport 21 
describes it as a vital backbone of the future transport system, Platform for Change as the centre-
piece of the suburban rail strategy. 

Costs  

Major rail schemes are expensive. The costs of implementing the DART Underground programme are 
[text deleted] in current prices, or [text deleted] as a Present Value (PV). The capital costs cover: 

Á The stations; 
Á The tunnel; and 
Á The signalling, power, rolling stock and other equipment needed to run trains. 

In addition there will be the operating, maintenance and renewal costs associated with running the 
services and maintaining the infrastructure. Those equate to a PV of [text deleted] over a 60 year 
appraisal period, in 2009 prices. The costs are summarised in Table S 1. It is intended that the central 
tunnel element of DART Underground is procured through a PPP arrangement.  

Table S 1: Costs of DART Underground 

 úbn, 2009 prices 

Capital costs [Figures Deleted] 

Operating costs  

Maintenance and renewals  

Total  

Benefits  

The benefits fall into three broad categories: the transport benefits, the Wider Economic Benefits and 
the broader policy objectives. 

Transport Benefits 

DART Underground will improve travel in Dublin by: 

Á Reducing the need to interchange by providing direct routes for many trips whilst at the same 
time providing new interchange opportunities, linking the disparate rail lines into a network; 
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Á Providing additional capacity, thereby reducing crowding, improving journey quality and 
enabling new development, especially in the CBD; 

Á Enabling higher frequencies and improved reliability; and 
Á Switching trips from car to rail thereby speeding up remaining road traffic. 

 

The transport benefits are derived from NTA (National Transport Authority) modelling of the DART 
Underground scheme using their multi-modal transport model. The results are based on a cautious 
planning scenario which takes account of the impact of the current downturn and assumes a 
permanent fall in central Dublin employment. 

The transport benefits have thus been quantified by the NTA model and then valued in line with 
Department of Transport guidance. The guidance describes values of time for road, rail and bus users 
and values for accidents, vehicle operating costs and other relevant issues. The benefits are produced 
for three forecast years 2016, 2020 and 2030 with the scheme opening in 2019. Benefits continue post 
2030 but no further growth has been assumed. 

Figure S 1 shows how the generalised costs of travel by public transport in the Dublin area change as 
a result of DART Underground. There is a benefit to all areas (bar Howth which loses its direct rail 
service), with a higher impact for areas around the commuter rail lines.  Interchange opportunities with 
both rail and bus services enable much greater spread of the benefits. 

Figure S 1: Changes to public transport generalised costs as a result of DART Underground 
by destination zone, 2030, Dublin area 

 
 
 

The values of the user benefits are summarised in Table S 2. These total some [text deleted], well in 
excess of scheme costs. 
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Table S 2: DART Transport benefits 

 PV, úbn, 
2009 prices 

User benefits  

Public transport time savings 

[Figures 
Deleted 

Public transport congestion relief  

Highway congestion relief  

Vehicle operating costs  

Other benefits  

Accidents & emissions  

   

TOTAL TRANSPORT BENEFITS  
 

Wider Economic Benefits 

The economic benefits from railways extend well beyond time savings to users. The approach to 
valuing Wider Economic Benefits (WEBs) is now established within UK transport appraisal guidance. 
WEBs are based on the links between density and productivity. Employers like to cluster together, and 
transport infrastructure can raise overall productivity by enabling increased densities (largely through 
relief of capacity constraints) and by improving accessibility between existing employment clusters. 

DART Underground not only provides additional capacity to central Dublin, it also links the central 
area together, especially the two major growth poles at Heuston and Docklands. Increasing the 
effectiveness of the CBD by improving accessibility within it is a key role for DART Underground. 

WEBs have been valued in accordance with UK guidance, given that there is no Irish guidance as yet. 
The analysis suggests that DART Underground would increase GDP by [text deleted] (as a Present 
Value) of which [text deleted] would be compatible with the transport user benefits and could in 
theory be added to them in an economic appraisal. The WEBs are summarised in Table S 3. 

Table S 3: Wider Economic Benefits of DART Underground 

 PV, úbn, 
2009 prices 

Pure agglomeration [Figures 
Deleted 

Move to more productive jobs  

Imperfect competition & labour force participation  

Total WEBs  
 

Broader Policy Objectives 

There are other beneficial impacts of the proposal. These include: 

Á Social Inclusion ï DU will bring specific benefits to the mobility impaired, non car owners and 
low income groups; 

Á Environment ï DU will increase sustainable transport and promote sustainable development 
patterns. By 2030 the scheme is expected to lead to 38,000 additional boardings on DART and 
suburban rail during the morning peak period, with a reduction in highway kilometres of 25,000, 
relative to the without-DU scenario; and 

Á Integration ï DU integrates the transport network, improves the viability of other public transport 
schemes through better interchange and integrates transport and land use policies. 

Comparing costs and benefits  

On a traditional transport appraisal, the scheme has a Net Present Value (NPV) of [text deleted] with 
a Benefit/Cost Ratio (BCR) of 2.4 ï this indicates a high value for money. If we include WEBs then the 
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case looks even better, with the NPV increasing to [text deleted] and the BCR becoming 4.0. Those 
results are shown in Table S 4. 

Table S 4: Transport / wider economic benefits and costs of DART Underground 

 PV, úbn, 2009 prices 

 
Exclude 
WEBs 

Include 
WEBs 

Total transport benefits 

[Figures 
Deleted 

[Figures 
Deleted 

Total Wider Economic Benefits   

TOTAL BENEFITS   

   

TOTAL COSTS   

   

NET PRESENT VALUE   

   

BENEFIT / COST RATIO 2.4 4.0 

   

INTERNAL RATE OF RETURN 9.5% 13.5% 
 
The results above are for the ómoderate growthô NTA model results based on CSO forecasts, 
assuming the scheme opens in 2019 and with a 60 year appraisal period. A number of sensitivity tests 
have also been produced: 

Á Using óno growthô and óhigh growthô model runs; 
Á Assuming a two year delay to the scheme, with total construction costs increasing by 25%; 
Á Using a 30 year appraisal period; and 
Á A ómost pessimisticô scenario combining the downside sensitivity tests. 
 
The results of those tests are summarised in Table S 5. 
 

Table S 5: Sensitivity test results (excluding WEBs) 

Test Net PV úbn, 2009 
prices 

Benefit/Cost 
Ratio 

Base (moderate growth) [Figures Deleted 2.4 

No growth  1.7 

High growth  3.2 

Scheme delay  2.2 

30 year appraisal  1.7 

Most pessimistic  1.1 
 
Table S 5 shows that even in the most pessimistic scenario examined the BCR is 1.1, meaning that 
the benefits still outweigh the costs. This is very encouraging as it suggests that the case for the 
scheme is robust. 

Financial issues  

This is an economic assessment and has not considered funding of the scheme. The analysis 
suggests, however, that DART Underground would be likely to break even in operating terms 
(comparing the additional annual operating and maintenance costs associated with DART 
Underground to the net increase in revenue). 
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Conclusions  

The economic case for DART Underground is strong. The BCR is high, robust to a series of sensitivity 
tests and even to a combination of downside sensitivity tests. The Wider Economic Benefits of DART 
Underground are particularly high; this scheme is critical to the future economic growth of Dublin. 
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1  Introduction  

1.1.1 Colin Buchanan (CB) was commissioned by Iarnród Éireann (IE) to produce an updated 
business case for DART Underground. 

1.1.2 DART Underground is a proposed 7.5km twin bore tunnel for electrified heavy rail in 
Dublin city centre, linking the Northern line to the Heuston Main line. It will serve five new 
underground stations in the city centre at Docklands, Pearse, St Stephens Green, 
Christchurch and Heuston, and a new surface station at Inchicore, as shown in Figure 1.1 
below. The project also includes a number of other improvements including track 
electrification and expansion of the rail fleet. 

Figure 1.1: DART Underground tunnel 

 
 
    Source: Iarnród Éireann 

1.1.3 Since 2000, IE has delivered a number of improvements to the Dublin commuter belt rail 
network. These include: 

Á Expansion of the capacity of the DART system to accommodate eight car 
operations, in line with peak demand, including the doubling of the DART fleet size 
and the refurbishment of the original fleet which dates back to 1984; 

Á Expansion of the diesel rail car fleet from 44 to 180 to facilitate the retirement of life 
expired InterCity carriages from the commuter business and to provide for 
significant additional service capacity on each of the four lines; 

Á Acquisition of an ICR fleet, part of which will be used to deliver outer commuter 
services to Dundalk, Longford, Athlone, Portlaoise, Carlow and Gorey; 

Á Introduction of a new Clonsilla ï Docklands service, which will be extended to 
Navan on a phased basis in due course. Phase 1 to Pace, including a major park 
and ride facility, will be operational from late 2010; 

Á Four tracking of a critical section of the Kildare line between Cherry Orchard and 
Hazelhatch; 

Á New commuter stations at Adamstown, Park West, Fonthill and Phoenix Park; 
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Á Improved station facilities including accessibility arrangements all along the DART, 
the expansion of the real time passenger information system and additional car 
parking facilities; 

Á Provision of ticket vending machines, the introduction of a smart card and the roll 
out of the initial phases of exit validation, at high passenger volume stations, as an 
effective revenue control measure; and 

Á The resignalling of the Northern line between Malahide and Grand Canal Dock is 
currently being delivered on a phased basis and is due for completion by 2012. 

1.1.4 The DART Underground scheme being appraised in this report will enable commuter rail 
services to be run between the Northern and Kildare lines via the tunnel, whilst also 
allowing the through running of services between the Maynooth and SE DART lines via 
the existing Loop Line Bridge, using Pearse Station as a major interchange hub between 
those rail corridors. 

1.1.5 In addition, the new stations will provide new interchange opportunities, including: 

Á Docklands station: connects with the Red Luas line and provides easy interchange 
with Dunboyne / Navan services operating from the existing surface station at 
Docklands; 

Á Pearse station: interchange with the Northern line and Maynooth line commuter 
services will be facilitated;  

Á St Stephen's Green station: connects with the Green Luas and Metro to the airport;  
Á Christ Church station: connects to Luas Line F; and 
Á Heuston station: links with Red Luas and Iarnród Éireann's Intercity and Commuter 

services. 

1.1.6 This report sets out the costs and benefits of DART Underground. It presents the results 
of the analysis that has been undertaken and provides an assessment of the business 
case for the scheme. The business case has been produced in line with the guidance set 
out in Guidelines on a Common Appraisal Framework for Transport Projects and 
Programmes (Department of Transport, June 2009). 

1.1.7 The rest of the report is structured as follows: 

Á Chapter 2: Background to the scheme and the work that has been undertaken 
leading to this business case 

Á Chapter 3: Transport benefits of the scheme 
Á Chapter 4: Wider benefits of the scheme 
Á Chapter 5: Costs 
Á Chapter 6: Overall business case of the scheme 
Á Chapter 7: Conclusions 

1.1.8 The Appendix provides details on the assumptions that have been used in the scheme 
appraisal, and a history of the scheme. 
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2  Background  

2.1  Definition of scenarios  

2.1.1 It is important from the outset to be clear about what is being assessed in the business 
case. The benefits and costs that are presented in the results in later chapters of this 
report are those that are associated with the infrastructure included in the óDo Somethingô 
(DS) scenario, incremental to benefits and costs associated with infrastructure in the óDo 
Minimumô (DM) scenario. 

Do Minimum 

2.1.2 The Do Minimum programme contains projects that are already committed, and others 
that could go ahead to provide additional capacity without DART Underground. These 
include: 

Á Phase I of the Kildare route project which will be delivered in early 2010; 
Á The introduction of commuter services to Dunboyne, which will be achieved by the 

end of 2010; 
Á Resignalling of the Northern line through the city centre to Grand Canal Dock 

(GCD), including turn back facilities in north Dublin and at GCD; 
Á Resignalling of the Maynooth line, and elimination of level crossings; and 
Á Provision for additional fleet and depot / stabling facilities. This is necessary in 

order to deliver the additional services associated with the extra train paths, 
bearing in mind the limitations that will still exist in the city centre in terms of getting 
trains from the Northern and Maynooth lines into and through Connolly station. 

2.1.3 These projects need to be supported by a new modern CTC facility and the roll out of 
GSM-R in the Dublin commuter belt. Essentially the Do Minimum programme is aimed at 
maximising the capacity of the network in advance of the DART Underground and 
electrification. 

Do Something 

2.1.4 The Do Something programme builds on the Do Minimum programme and maximises the 
capacity of the network by eliminating service conflict in the city centre. Included in the 
DS are the following elements: 

Á The DU tunnel between Inchicore and Docklands, as shown in Figure 2.1 below; 
Á New underground stations at Docklands, Pearse, St Stephens Green, Christchurch 

and Heuston and surface station at Inchicore; 
Á Twinning of the Northern line with the South West corridor via the DU; 
Á Twinning of the Maynooth line with the SE DART line via the existing Loop Line 

Bridge; 
Á Completion of four tracking between Inchicore and Cherry Orchard; 
Á Electrification of the route to Hazelhatch; 
Á Electrification of the Maynooth line; 
Á Extension of electrification from Malahide to Drogheda, including immunisation of 

the signalling system; 
Á Turn back facilities at Inchicore, Clongriffin and Balbriggan to facilitate short 

running of services between the Northern and South West corridors in line with 
demand; and 

Á Further expansion of the fleet and stabling facilities (phase 2) to cater for the higher 
level of service. 

2.1.5 Throughout this report, unless otherwise stated the term óDART Undergroundô is taken to 
mean the full package of additional infrastructure outlined above. 
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Figure 2.1: DART Underground tunnel 

 
 

2.2  Need for the project  

2.2.1 The proposed DART Underground programme is the key element of the NTA óA Platform 
for Changeô strategy and the Governmentôs Transport 21 investment programme in terms 
of achieving a sustainable balance between the public and private transport modes for 
the Greater Dublin Area (GDA) and in the context of an increasing population base. The 
GDA incorporates the four Dublin local authorities and surrounding counties Wicklow, 
Kildare and Meath. This area has experienced rapid population growth since the mid 
1990s. 

2.2.2 The need for DART Underground must be looked at from the perspective of: 

Á Operational improvements; 
Á Enabling growth; and 
Á Quality and sustainability. 

Operational Improvements 

2.2.3 Dublin suffers from a common problem whereby rail lines terminate on the edge of the 
city centre rather than linking though the centre itself. That imposes operational capacity 
constraints and forces many rail users to interchange to reach their destination. Currently 
a wide range of services compete for rail access into and through Connolly Station. 
These include: 

Á DART services (from Malahide and Howth); 
Á Maynooth line suburban services; 
Á Outer commuter services from the Northern, Maynooth and South Eastern lines; 

and 
Á Intercity services from Belfast and Sligo. 

2.2.4 DART Underground is the missing link in the system. Without it there are a number of 
major constraints for InterCity, regional and commuter services since all three service 
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types compete for limited city centre capacity, particularly during the critical peak periods. 
DART Underground transforms the Dublin rail network from a series of individual lines 
into a network. 

2.2.5 The DART Underground programme will facilitate the through running of services 
between two grade separated corridors, thus significantly increasing the central area 
capacity by bypassing the capacity constraints through Connolly and over the Loop Line 
Bridge. Access through Connolly Station has been the key bottleneck, particularly over 
the last decade, as the demand for rail services increased rapidly. DART Underground 
effectively allows the existing DART infrastructure to be used more intensively making the 
most of existing assets. 

2.2.6 The two grade separated corridors post DART Underground operation will be:- 

1. Maynooth ï Bray / Greystones via the Loop Line Bridge; and 

2. Drogheda ï Hazelhatch, via DART Underground, including short running to facilitate a 
cost effective match of service capacity with passenger demand. 

2.2.7 Apart from additional system capacity over a more cohesive network, the other key 
operational benefits associated with the DART Underground will include: 

Á  More efficient rolling stock allocation / scheduling between the routes; 
Á  Greater ability to deliver even interval óclockfaceô timetables for all services; and 
Á  Greater ability to deliver peak hour InterCity service arrivals in Connolly Station 

from both the Belfast and Sligo lines. 
 

2.2.8 The gains are widespread and many are not captured in the model outputs. Thus for 
example we know that passengers value the simplicity/predictability of regular clockface 
timetables, but have not assigned any benefits to that. Similarly the ability to increase 
peak hour arrivals of long distance services will bring benefits to rail users but has not 
been quantified within the modelling work. 

Enabling Growth 

2.2.9 DART Underground is not just about serving the existing needs of Dublin; it is also about 
enabling future growth in both population and employment. While there may be short 
term economic difficulties in Ireland, recessions are cyclical and followed by periods of 
growth. It should be noted that the DART Underground programme will have multi-
generational benefits spanning the 21st century. The case for the programme must be 
viewed in this context. 

2.2.10 There are unlikely to be absolute constraints on growth in Dublin, but DART Underground 
will assist in promoting: 

Á City centre employment growth with the agglomeration benefits that derive from 
that as well as the high public transport mode share; and 

Á Population growth along the rail corridors. 

Population and employment growth 

2.2.11 Over the period 1996 to 2006, Ireland experienced record population growth and 
immigration. This resulted in an increased labour force and demand for housing and 
travel. 

2.2.12 As a result the GDA has experienced rapid population growth over the inter-censal period 
1996-2006 (+18.2%). The population of the GDA as of 2006 was 1.7m, accounting for 
approximately 40% of the national population. 

2.2.13 The projections of population and employment that have fed into the business case are 
shown in Table 2.1 and Table 2.2. These are based on a ómoderateô growth scenario from 
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the NTA so as to not over exaggerate the case for the scheme. The forecasts assume a 
large fall in central Dublin employment and slow subsequent growth such that the 2007 
totals are not reached over the 60 year appraisal period. That seems a highly cautious 
assumption. Scenarios of óno growthô and óhigh growthô have also been modelled and are 
included as a sensitivity test in chapter 7. 

Table 2.1: Population assumptions used in NTA modelling 

 2007 2016 2020 2030 

CBD (Central 
Business District) 

 
123,614 132,753 137,218 147,017 

RoCC 391,389 397,984 405,754 422,804 

DLRD 249,897 205,002 212,504 228,986 

Fingal 198,081 238,480 245,293 260,262 

S Dublin 252,357 271,782 286,849 319,934 

M East 487,843 585,000 620,207 697,398 

Total 1,703,181 1,831,001 1,907,825 2,076,401 
 

Table 2.2: Employment assumptions used in NTA modelling 

 2007 2016 2020 2030 

CBD 263,871 224,986 231,120 243,023 

RoCC 170,730 178,352 183,209 192,649 

DLRD 80,454 94,566 97,146 102,143 

Fingal 85,736 112,840 115,921 121,889 

S Dublin 107,256 128,559 132,060 138,860 

Mid East 141,586 176,810 181,628 190,978 

Total 849,633 916,113 941,084 989,542 
 
2.2.14 DART Underground is the key to delivering the population and employment growth 

forecast. It serves the main corridors of population growth and links them to the main city 
centre areas of employment growth. Without the increase in capacity provided by DART 
Underground the city centre growth will be constrained and without the accessibility and 
capacity from DART Underground the population growth will not be achievable. 

2.2.15 It should be noted that the latest NTA model scenario assumes a permanent reduction in 
CBD employment, although employment grows in all other areas. The economic benefits 
described in subsequent chapters allow for this forecast decline and are lower than they 
would otherwise be. DART Underground would be expected to deliver more CBD 
employment growth by increasing both accessibility and capacity. 

Wider national policies 

2.2.16 The development of the DART Underground programme is compatible with a number of 
key EU, National and Regional policies including: 

Á Sustainable Development ï A Strategy for Ireland (1997) 
Á DTO Strategy ï A Platform for Change (2001) 
Á National Spatial Strategy (2002) 
Á The Strategic Rail Review (2003) 
Á Draft Regional Planning Guidelines for the GDA, 2010-22 
Á  Transport 21 (2005) 
Á  National Development Plan 2007 ï 2013 (2007) 
Á  EU Green Paper: Towards a new culture for urban mobility (2007) 
Á  Ireland National Climate Change Strategy 2007-12 (2007) 
Á  Ireland Energy Policy Framework 2007 - 2020 
Á  Smarter Travel: A Sustainable Transport Future 2009 ï 2020 
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2.2.17 There is strong support for the scheme from a range of organisations, including Dublin 
City Council. The scheme is critical in supporting future land use and transportation policy 
across a range of key measures including: 

Á Core Strategy 
Á Movement  
Á Building Height 
Á Cultural Hubs 
Á Regional Economic Strategy 
Á Retail Strategy 

2.2.18 The following figures, sourced from the Draft Dublin City Development Plan, help to 
demonstrate DART Undergroundôs role in supporting those policies. 

Figure 2.2: Dublin Core Strategy 
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Figure 2.3: Movement ï interchange opportunities with DART Underground 

 

 
 

Figure 2.4: Building Height in Dublin 
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Figure 2.5: Main cultural quarters in Dublin 
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Figure 2.6: Dublin Region Economic Strategy 
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Figure 2.7: Dublin Retail Strategy 

 
 

Quality and Sustainability 

2.2.19 DART Underground is the missing link in the Dublin commuter rail network. In its absence 
the carrying capacity of the network is severely curtailed and there is relatively poor 
access to the city centre for many rail users and would-be rail users due to current 
constraints, including the relative isolation of Heuston Station from the Central Business 
District and the capacity limitations over the Loop Line Bridge, particularly from the 
Maynooth Corridor. 

2.2.20 While these issues will be partially addressed by the priority resignalling of the Northern 
and Maynooth lines through the City Centre, the full DART Underground programme is 
required to deliver the service frequency, capacity and quality required for the 21st 
century. 

2.2.21 In particular from a customer service perspective the DART Underground programme will 
deliver: 

Á  Increased and more regular service frequencies throughout the day but particularly 
during the critical peak periods; 

Á  Better integration with other modes and rail lines giving a more cohesive network of 
public transport services throughout the GDA; 

Á  Better access to the city centre and between suburbs. Nearly all major population 
centres within a 100km radius of Dublin will have much improved rail access to the 
capital, and in particular to the Central Business District. DART Underground will 
promote sustainable development; and 

Á  Greater choice and a real alternative to the private car. 
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2.2.22 The development of the Dublin commuter rail network of services as proposed, centred 
on DART Underground, can also be expected to make a major contribution to national, 
regional and local policies including: 

Á  Facilitating the delivery of more sustainable land use development strategies 
including higher density, less car dependent developments. There has been a 
failure in the past to maximise the development potential of key public transport 
corridors / interchange points. The development of Strategic Development Zone 
(SDZ) land on rail corridors (eg Adamstown and Hansfield) is a major positive 
change in this respect. 

Á  A better public transport system will help Ireland to achieve the required 20% 
reduction in its CO2 output when compared to 2005, moving towards a return to 
1990 levels. 

Á  Reducing dependency on oil, which is a finite energy resource, in favour of 
renewable energy options through electrification of the high density section of the 
commuter rail network. 

Á  Facilitating closer integration between the public transport modes, thus improving 
accessibility, mobility and social inclusion. 

Á  Offering a real alternative to the private car, thus facilitating greater choice and the 
opportunity to implement much needed demand management measures required 
to achieve a more sustainable balance between the modes. The most recent 
Government óSmarter Travelô policy guideline has a core objective of reducing the 
modal share of car based commuting from 65% to 45% by 2020. This will require 
ambitious investment in public transport and particularly rail schemes like the 
DART Underground programme which will deliver major benefits across the rail 
network and unlock bottlenecks which currently restrict access to the city centre by 
providing direct, convenient and high frequency rail services to the key destination 
areas of the city centre. 

2.3  Previous business case  

2.3.1 The initial business case
1
 for DART Underground was published in March 2008. It 

provided details on how the preferred alignment was selected from a number of options, 
the service levels and associated demand projections, costs of the scheme and an 
economic evaluation. 

2.3.2 The business case indicated that the Net Present Value of the scheme is just under [text 
deleted], with a BCR of 1.33:1 and Internal Rate of Return (IRR) of 6.4%. A range of 
sensitivity tests indicated that even under more pessimistic scenarios, the benefits would 
outweigh the costs. 

2.3.3 The business case was subsequently audited
2
. Overall the audit report concluded that the 

approach to the cost-benefit analysis was sound, but it highlighted a number of issues to 
address, including: 

Á The approach to estimating time savings was seen to be weak and contained 
errors, including a failure to take account of the órule of halfô for benefits to new 
passengers; 

Á Congestion relief benefits were based on data taken from estimates for other 
schemes rather than modelling of impacts for DART Underground; 

Á The range of sensitivity tests needed to be expanded to include the effect of lower 
time savings for rail travellers and congestion relief benefits for road users; and 

Á An estimate of the wider benefits of the scheme should be prepared, as these 
could be significant. 

2.3.4 Subsequent work has been undertaken to address those issues. This is discussed further 
in the Appendix. Perhaps most significantly, an estimate has now been made of the 

 

1
 Iarnród Éireann (March 2008), Dublin DART Interconnector ï Business Case 

2
 Goodbody Economic Consultants (July 2008), Dublin Dart InterConnector ï Audit of the Business Case 
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WEBs of DART Underground, based on guidance recommended by the UK Department 
for Transport. This is presented in chapter 4. 

2.4  Development of the scheme  

2.4.1 In accordance with the Transport (Railway Infrastructure) Act 2001 (as amended), Córas 
Iompair Éireann (CIE), on behalf of Iarnród Éireann will seek to secure a Railway Order 
from An Bord Pleanala. The Railway Order is essentially the planning permission 
required to legally progress the DART Underground process to a stage whereby a PPP 
Contract for the Design, Building, Finance and Operate of the DART Underground can be 
tendered. 

2.4.2 The Railway Order process is dictated by statutory requirements. Iarnród Éireann 
undertakes a reference design for the DART Underground. Based on this reference 
design the following documentation is prepared and lodged with An Bord Pleanala: 

1. Book of Reference, comprising a draft of the DART Underground Railway Order and 
associated schedules that outline the works requirements, the land acquisition 
requirements and other ancillary requirements; 

2. A Plan of the Proposed Works, comprising a set of drawings showing the extent of the 
works; 

3. An Environmental Impact Statement, consisting of an assessment of the impact of the 
works during construction and operation on the surrounding environment, including 
impacts on humans; and 

4. Ancillary details outlining the extent of notification of statutory and interested bodies 
and the public. 

2.4.3 This information is provided to An Bord Pleanala for assessment. The general public will 
be provided with a six week timeframe to make submissions or observations on the 
application. It is the objective of An Bord Pleanala to deal with the application in an 
expeditious manner, with a target of reaching a decision within a 24 week period following 
lodgement. During this period an Oral Hearing will be convened to provide a forum for 
exchange of information between Iarnród Éireann and An Bord Pleanala and the public 
and An Bord Pleanala.  

2.4.4 Assuming approval of the DART Underground Railway Order, the project can progress 
with its required statutory consent. Any conditions attached to the approval of the Railway 
Order will be included in the Legal DART Underground Railway Order document, 
together with all other agreements or understandings reached between Iarnród Éireann 
and third parties. These will ultimately inform the PPP tender process. 

2.4.5 The delivery of many elements of the project has a relatively long lead in time. It is IEôs 
intention to bring many of these to the planning / railway order stage over the next two 
years. The Railway Order application for the DU will be submitted in 2010 and funding 
approval will be sought this year for the planning works associated with the next phase of 
four tracking of the Kildare line, including electrification, and the package of measures 
required for the Maynooth line including resignalling and electrification, elimination of road 
crossings and the development of new EMU depot facilities. 

2.4.6 A detailed specification has been drawn up for the new EMU fleet, which will be 
compatible with tunnel operations, to facilitate a Framework Agreement. 

2.5  Transport modelling  

2.5.1 The transport modelling results that have fed into this study were provided by the NTA. 
Full details can be provided separately by the NTA, but to summarise: 
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Á The model divides Dublin into 666 zones 
Á Three years are modelled: 2016

3
, 2020 and 2030 

Á Two main scenarios are modelled ï the Do Minimum and Do Something scenarios 
as described above 

Á For each scenario and modelled year, three hours in the morning peak period are 
modelled separately (7-8, 8-9 and 9-10 AM) 

Á The modes that have been included are public transport, highway and soft modes 
(walking and cycling) 

2.5.2 Matrices of demand, generalised cost and fares by zone were provided by NTA. The 
generalised costs take into account all aspects of journeys including in-vehicle time, wait 
time, interchange etc. and adjust for the different values of time between them. Details on 
the service patterns assumed in the Do Minimum and Do Something are provided in 
Appendix 1. The underlying population and employment assumptions are as shown in 
section 2.2. 

2.5.3 Table 2.3 summarises the impacts on public transport demand as a result of DART 
Underground. It shows total boardings for an average morning peak period in the Do 
Minimum and Do Something. 

2.5.4 As would be expected, there is a substantial increase (of around 55%) in DART demand. 
Most of this is a result of mode shift from suburban rail, Luas and bus. There is also a 
small amount of public transport trip generation (around 1-1.5%). 

2.5.5 In terms of impacts on highway journeys, there are expected to be approximately 25,000 
fewer highway kilometres travelled per morning peak period by 2030. 

 

3
 NB the scheme is now assumed to open in 2019, and the economic appraisal takes that into account. 
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Table 2.3: Average public transport boardings per morning peak period 

  2007 2016 2020 2030 

DART Base 30,415    

 Do Minimum  74,052 79,739 94,321 

 Do Something  118,718 126,919 146,286 

 DS - DM  44,666 47,180 51,966 

Suburban rail Base 55,737    

 Do Minimum  95,211 102,598 117,592 

 Do Something  84,750 91,092 103,665 

 DS - DM  -10,462 -11,506 -13,927 

Luas Base 25,018    

 Do Minimum  111,470 120,291 142,276 

 Do Something  99,365 106,790 125,217 

 DS - DM  -12,104 -13,501 -17,059 

Dublin bus Base 202,450    

 Do Minimum  171,963 177,356 192,378 

 Do Something  155,144 159,591 172,937 

 DS - DM  -16,819 -17,765 -19,441 

Bus Eireann Base 27,439    

 Do Minimum  23,656 24,196 25,492 

 Do Something  22,441 24,090 25,218 

 DS - DM  -1,215 -106 -273 

      

Total Base 341,058    

 Do Minimum  476,352 504,180 572,058 

 Do Something  480,418 508,480 573,323 

 DS - DM  4,066 4,301 1,266 
 
2.5.6 The model results are used to estimate the transport and wider benefits; this is outlined in 

chapters 3 and 4. 
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3  Transp ort benefits  

3.1  Introduction  

3.1.1 DART Underground will bring about a number of transport-related benefits ï both to 
transport users and society more generally. The impacts that have been included in the 
quantitative analysis for this study are as follows: 

Á Time savings ï by improving accessibility on the rail network in Dublin, DART 
Underground will bring about improvements to journey times for public transport 
users; 

Á Highway congestion relief ï the improvements to the public transport system will 
lead to a mode shift from highway to public transport. That will lead to an 
improvement in journey times for the remaining highway users due to the resulting 
congestion relief; 

Á Vehicle operating costs ï changes to highway usage mean that there is a change 
to the total amount spent on fuel, oil, vehicle maintenance etc; 

Á Accidents ï typically a reduction in highway usage leads to a reduction in road 
accidents, and this impact has been quantified and valued; and 

Á Emissions ï a mode shift away from highway leads to a reduction in the emission 
of pollutants. 

3.1.2 Section 3.2 outlines the method that has been used for quantifying and valuing those 
benefits. Section 3.3 presents the results. Details on the main assumptions underpinning 
the analysis are provided in the Appendix. 

Wider Irish Rail Network Benefits 

3.1.3 This business case focuses on the benefits of the DART Underground Programme within 
the Dublin commuter belt. It should be noted however that, given the radial nature of the 
InterCity network with the capital as its major focus, there will be significant network wide 
benefits associated with the much improved rail access to / from and through Dublin 
associated with the investment. In particular it is clear from Figure 3.1 that the wider rail 
network links all of the main Gateways and Hubs, identified in the National Spatial 
Strategy for concentrated growth over the coming decades, with the capital. 
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Figure 3.1: Wider Rail Network 

 
 
3.1.4 Heuston and Connolly Stations will continue to be the main InterCity focal points in 

Dublin. The reconfigured DART network, associated with the DART Underground 
programme, will facilitate onward connections for InterCity travellers at these locations. In 
addition, if a decision is taken at a future date to develop a DART spur to Dublin Airport 
off the Northern line, there would be attractive nationwide, regional and local rail access 
to prime international gateways.  

3.1.5 It should also be noted that Iarnr·d £ireannôs 2030 vision for the wider rail network 
includes the expansion of the Dublin electrified DART rail system to a 50 km radius and 
the delivery of less than two hour InterCity journey times between Dublin, the four 
provincial cities and Belfast. These network developments will contribute significantly 
towards sustainable development both at regional and national levels. 
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3.2  Methodology  

Time savings 

3.2.2 The time savings are estimated by using the matrices of demand and generalised time 
provided by NTA. For each modelled year (2016, 2020 and 2030), demand is multiplied 
by generalised time in order to obtain the total generalised time between each modelled 
zone. The difference between the Do Minimum and Do Something scenarios is then 
taken ï a reduction in the total generalised time in the Do Something relative to the Do 
Minimum indicates a benefit. Account has been taken of the órule of halfô, whereby the full 
time saving is applied to existing passengers but only half that value applied to new 
passengers. 

3.2.3 Generalised time is not the same as clock time but includes additional weights placed on 
certain types of time. Those include waiting for trains and buses, walking whilst accessing 
rail or bus services and standing on crowded trains. Those weights are well established in 
transport planning and appraisal and represent changes to the average values of time for 
being in particular circumstances. 

3.2.4 Once the benefit for the morning peak period has been calculated, a factor needs to be 
applied to convert it to a full annual total. Generalised costs for public transport have 
therefore been split between ócrowdedô and óuncrowdedô time (ie journey time spent in 
crowded and uncrowded conditions), since different annualisation factors need to be 
applied. This is because passengers generally tend to experience crowded time during 
the peak periods only, so applying the same annualisation factor as that used for 
uncrowded time would overestimate the benefit by assuming that crowded conditions 
also exist during the off peak. The annualisation factor for public transport in uncrowded 
conditions is 1,061 (taken from the NTA modelling report). The annualisation factor for 
public transport crowded time is assumed to be 506 ï ie the equivalent of two peak 
periods a day on the 253 weekdays in a year. It is (very conservatively) assumed that the 
annualisation factor for highway congestion relief is also 506. 

3.2.5 Once the change in total minutes has been annualised, it needs to be converted into a 
monetary value. This has been done by applying the values suggested in Department of 
Transport guidance

4
. A weighted average of the óin work timeô, commute and leisure 

values of time is obtained and the DoT recommended growth rate applied over time (see 
Appendix for details of growth rates). 

3.2.6 The benefits between 2016 and 2020, and between 2020 and 2030, are interpolated ie 
straight-line growth is assumed. After 2030, demand is assumed to remain constant, thus 
any growth in benefits is solely a result of value of time growth. 

Highway congestion relief 

3.2.7 The highway congestion relief benefit is estimated in the same way as the time savings 
for public transport described above, with the same value of time and future growth rate 
applied. 

Vehicle operating costs 

3.2.8 There are two elements to estimating the vehicle operating cost (VOC) benefit: 

Á Estimate change in vehicle kilometres between Do Minimum and Do Something 
Á Estimate fuel and non-fuel operating costs per vehicle kilometre 

3.2.9 The change in vehicle kilometres is provided as one of the outputs of the NTA model. 
Fuel and non-fuel operating costs per kilometre can be estimated using formulae from the 

 

4
 Department of Transport (June 2009), Guidelines on a Common Appraisal Framework for Transport Projects 

and Programmes 
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DoT guidance. In those formulae the operating costs are affected by vehicle speed, so 
speeds from the NTA model are also required. 

3.2.10 The total vehicle kilometres are then multiplied by the vehicle operating cost per 
kilometre. The benefit is taken as the difference between the Do Minimum and Do 
Something scenarios. 

Accidents 

3.2.11 To estimate this benefit, information is required on average accident rates (and numbers 
of casualties per accident). This was derived using a report

5
 by the Road Safety 

Authority. 

3.2.12 The accident / casualty rates per vehicle kilometre are then applied to the change in 
highway kilometres from the model to estimate changes to total accidents and casualties 
as a result of DART Underground. This is then valued using the Department of 
Transportôs recommended values. 

Emissions 

3.2.13 Costs of emissions (split between CO2 and non-CO2) are provided in the DoT guidance. 
The change in emissions as a result of mode shift due to DART Underground can 
therefore be valued by applying those costs to the change in total distance travelled by 
highway.  

3.3  Results  

3.3.1 The benefits are estimated over a 60-year appraisal period (2019-78) and discounted to a 
Present Value. In the main text of the report we have used 2009 as the base year for 
prices and discounting, but Appendix 3 shows results discounted to 2002, in line with DoT 
guidance. 

3.3.2 The DoT guidance recommends using an appraisal period of 30 years, although it allows 
for a longer appraisal period depending on the length of the asset life. In the case of 
DART that has been assumed to be 60 years, although even this is likely to be 
conservative. The results are presented in Table 3.1. 

Table 3.1: DART Transport benefits 

 PV, úm, 2009 
prices 

User benefits   

PT uncrowded time savings 

[Figures 
Deleted 

PT congestion relief  

Highway congestion relief  

Vehicle operating costs  

   

Other benefits  

Accidents  

Emissions  

   

TOTAL TRANSPORT BENEFITS  

    NB figures may not add due to rounding. 
 

5
 Road Safety Authority (2007), Road Collision Facts ï Ireland 2007 






















































































